CLAIMS 



Having thus described the invention, what is claimed is: 



(1) A liquid crystal display comprising: / 
first and second substrates each having a display and a non-display region and being 
disposed to face each other; / 
spacers disposed in the non-display region of at least one of tbfe first and the second 
substrates and being formed of photosensitive resin whicyegulates a cell gap between 
the first and the second substrates; and / 
liquid crystal sandwiched between the first and the second substrates, 
wherein said spacers have a dynamic hardness value from 26 to 30, which is obtained 
by the following formulae C\"^ / 



DH=KxPmax/hmax 2 , w / 

wherein DH is dynamic hardness, K is constant, Pmax is maximum load, and hmax is 
the total maximum variation obtainedyby adding elastic deformation and plastic 
deformation. / 

(2) A liquid crystal display comprising: 

first and second substrates4ach having a display and a non-display region and being 
disposed to face each other; 

spacers disposed in life non-display region of at least one of the first and the second 
substrates and being formed of photosensitive resin which regulates a cell gap between 
the first and theiecond substrates; and 
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liquid crystal sandwiched between the first and the second substrates, / 
wherein said spacers have hardness value of plastic deformation (HVVfrom 38 to 46, 
which is obtained by the following formula: / 

HV-KxPmax/hr 2 , / 
wherein HV is hardness of plastic deformation, K is constant, Pmax is maximum load, 
and hr is variation when the tangent in the maximum Variation point of a curb has no 
load in the case of unloading. / 

(3) A liquid crystal display comprising: / 

first and second substrates each having a/aisplay and a non-display region and being 
disposed to face each other; I X^J/ 

spacers disposed in the non-display region of at least one of the first and the second 
substrates and being formed of photosensitive resin which regulates a cell gap between 
the first and the second substrates; and 

liquid crystal sandwiched between the first and the second substrates, 

wherein said spacers have dynamic hardness value (DH) from 26 to 30, which is 

obtained by the feftlowing formula: 

DH=KxPm^/hmax 2 , 
wherein DH/fs dynamic hardness, K is constant, Pmax is maximum load, and hmax is 
total maxunum variation obtained by adding elastic deformation and plastic 
deformation, 

and/wherein said spacers have hardness value of plastic deformation (HV) from 38 to 
4p 9 which is obtained by the following formula: 
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HV^KxPmax/hr 2 , 

Qq/JO^^ wherein HV is hardness of plastic deformation, K is constant, Pmax is 

and hr is variation when the tangent in the maximum variation point of j 
load in the case of unloading. 



5m 



'curb 



load, 
has no 



(4) A liquid crystal display comprising: 

first and second substrates each having a display and a non-^splay region and 
being disposed to face each other; 

spacers disposed in the non-display region of at leas^bne of the first and the second 
substrates and being formed of photoseflsitive/^m which regulates a cell gap between 
the first and the second substrates; fnd 

liquid crystal sandwiched between thVfirst^nd the second substrates, 
wherein said spacers have elastic coeffj/ftent from 100 to 500 kg/mm 2 



(5) A liquid crystal display cornpr 

first and second substrates epch having a display and a non-display region and being 
disposed to face each oth^r; 

spacers disposed in thp non-display region of at least one of the first and the second 
substrates and being formed of photosensitive resin which regulates a cell gap between 
the first and theysecond substrates; and 

liquid crystal/sandwiched between the first and the second substrates, 

wherein said spacers have linear expansion coefficient which is nearly equal to the 

coefficient of volume expansion per unit area of the liquid crystal. 
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(6) A liquid crystal display comprising: 

first and second substrates each having a display and a non-display region and being 
disposed to face each other; 

spacers disposed in the non-display region of at least one of the first and the second 
substrates and being formed of photosensitive resin which regulates a cell gap between 
the first and the second substrates; and 

liquid crystal sandwiched between the first and the second substrates, 

wherein said spacers have column occupancy ratio from 0.05 to 0.86%, which is 

expressed as follows: 

Column occupancy ratio=(Lower bottom area of columnxcolumn 

density/pixel area)xl00 

Column density: Total number of columns/total number of pixels. 

(7) The liquid crystal display according to claim 1 wherein said spacers have 
column occupancy ratio from 0.05 to 0.86%, which is expressed as follows: 

Column occupancy ratio=(Lower bottom area of columnxcolumn 

density/pixel area)xl00 
Column density: Total number of columns/total number of pixels. 



(8) The liquid crystal display according to claim 2 wherein said spacers have 
column occupancy ratio from 0.05 to 0.86%, which is expressed as follows: 
Column occupancy ratio=(Lower bottom area of columnxcolumn 
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density/pixel area) x 100 
Column density: Total number of columns/total number of pixels 

(9) The liquid crystal display according to claim 3 wherein said spacers have 
column occupancy ratio from 0.05 to 0.86%, which is expressed as follows: 
Column occupancy ratio=(Lower bottom area of columnxcolumn 

density/pixel area) x 100 
Column density: Total number of columns/total number of pixels. 

(10) The liquid crystal display according to claim 4 wherein said spacers have 
column occupancy ratio from 0.05 to 0.86%, which is expressed as follows: 

Column occupancy ratio=(Lower bottom area of columnxcolumn 

density/pixel area) x 100 
Column density: Total number of columns/total number of pixels. 

(11) The liquid crystal display according to claim 5 wherein said spacers have 
column occupancy ratio from 0.05 to 0.86%, which is expressed as follows: 

Column occupancy ratio=(Lower bottom area of columnxcolumn 

density/pixel area) x 100 
Column density: Total number of columns/total number of pixels. 
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(12) A liquid crystal display comprising: 

first and second substrates each having a display and a non-display region and being 
disposed to face each other; 

spacers disposed in the non-display region of at least one of the first and the second 
substrates and being formed of photosensitive resin which regulates a cell gap between 
the first and the second substrates; and 

liquid crystal sandwiched between the first and the second substrates, 
wherein said spacers have the ratio of one side of the upper bottom to one side of the 
lower bottom or the ratio of the diameter of the upper bottom to that of the lower 
bottom from 50 to 90%. 

(13) The liquid crystal display according to claim 1 wherein said spacersftave the 
ratio of one side of the upper bottom to one side of the lower bottop^or the ratio of 
the diameter of the upper bottom to that of the diameter from,#0 to 90%. 



(14) The liquid crystal display according to claim 2/wherein said spacers have the 
ratio of one side of the upper bottom to one ^ae of the lower bottom or the ratio of 
the diameter of the upper bottom to thaj/of the diameter from 50 to 90%. 

(15) The liquid crystal displaw^ccording to claim 3 wherein said spacers have the 
ratio of one side of the ujafper bottom to one side of the lower bottom or the ratio of 
the diameter of the mpev bottom to that of the diameter from 50 to 90%. 
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^£ ^ (16) The liquid crystal display according to claim 4 wherein said spacers have tj; 



ratio of one side of the upper bottom to one side of the lower bottom or th^ratio of 
the diameter of the upper bottom to that of the diameter from 50 to 90%^ 



(17) The liquid crystal display according to claim 5 wherein saidj^pacers have the 
ratio of one side of the upper bottom to one side of the lower bottom or the ratio of 
the diameter of the upper bottom to that of the diameter from 50 to 90%. 




(18) The liquid crystal display according t6^Sm 6 wherein said spacers have the 
ratio of one side of the upper bottom tVone iide of the lower bottom or the ratio of 
the diameter of the upper bottom to that m the diameter from 50 to 90%. 



(19) The liquid crystal display according to claim 7 wherein said spacers have the 
ratio of one side of the upper bottom to one side of the lower bottom or the ratio of 
the diameter of the upper bottom to that of the diameter from 50 to 90%. 



(20) The liquid crystal display according to claim 12 wherein said spacers have the 
length of one side^of the upper bottom, which is equal to one side of the lower bottom 
and a horizon^ surface in the position decreased by certain ratio from the maximum 
height of saw spacers or the diameter of the upper bottom, which is equal to that of 
the lowefr bottom. 
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(21) The liquid crystal display according to claim 13 wherein said spacers havythe 
length of one side of the upper bottom, which is equal to one side of the lower bottom 
and a horizontal surface in the position decreased by certain ratio from the maximum 
height of said spacers or the diameter of the upper bottom, which is eqyal to that of 
the lower bottom. 



(22) The liquid crystal display according to claim 14 whec&n said spacers have the 
length of one side of the upper bottom, which is equal to^one side of the lower bottom 
and a horizontal surface in the position decreased by/certain ratio from the maximum 
height of said spacers or the diameter of the uppej/oottom, which is equal to that of 
the lower bottom. 




(23) The liquid crystal display according to claim 15 wherein said spacers have the 
length of one side of the upper bottom, which is equal to one side of the lower bottom 
and a horizontal surface in the position decreased by certain ratio from the maximum 
height of said spacers or the/fiameter of the upper bottom, which is equal to that of 
the lower bottom. 



(24) The Uquid/crystal display according to claim 16 wherein said spacers have the 
length of one side of the upper bottom, which is equal to one side of the lower bottom 
and a horizontal surface in the position decreased by certain ratio from the maximum 
height ofrsaid spacers or the diameter of the upper bottom, which is equal to that of 
the lower bottom. 
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^£ (25) The liquid crystal display according to claim 17 wherein said spacers^ave the 

HO* length of one side of the upper bottom, which is equal to one side of thrower bottom 

and a horizontal surface in the position decreased by certain ratio from the maximum 
height of said spacers or the diameter of the upper bottom, wlpfch is equal to that of 
5 the lower bottom. 



(26) The liquid crystal display according W claim 18 wherein said spacers have the 
length of one side of the upper bottom, whifm is equal to one side of the lower bottom 

□ and a horizontal surface in the position/uecreased by certain ratio from the maximum 
height of said spacers or the diamej^r of the upper bottom, which is equal to that of 

D io the lower bottom. 

^ (27) The liquid crvpud display according to claim 19 wherein said spacers have the 

f: length of one side/of the upper bottom, which is equal to one side of the lower bottom 
^ and a horizontal surface in the position decreased by certain ratio from the maximum 
height of s^fid spacers or the diameter of the upper bottom, which is equal to that of 
15 the lower bottom. 

(28) A method for providing a liquid crystal display comprising the steps of 
disposing a first and a second substrate facing each other, said first and second 
substrates each having a display and a non-display region; 
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selecting a photosensitive resin to regulate a cell gap between the first and the second 
substrate; 

placing spacers comprising said photosensitive resin between the first and the second 
substrates, said spacers being placed in the non-display region of at least one of the first 
and the second substrates; and 

providing liquid crystal between the first and the second substrates. 




(29) The method according to claim 28 wherein said selecting of a photosensitive resin 
comprises choosing a photosensitive resin based on at least one of^lfe group consisting 
of: 

(a) a dynamic hardness value from 26 to 30, whiclj/fs obtained by the following 
formula: 

DH=KxPmax/hmax 2 , 
wherein DH is dynamic hardness, ^is coiistant, Pmax is maximum load, and hmax is 
the total maximum variation obtainejkoy adding elastic deformation and plastic 
deformation; 

(b) a hardness value of jj^stic deformation (HV) from 38 to 46, which is obtained by 
the following formul^/ 

HV=KxI 

wherein HVJts hardness of plastic deformation, K is constant, Pmax is maximum load, 
and hr ^variation when the tangent in the maximum variation point of a curb has no 
load/m the case of unloading; 
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tjts (c) dynamic hardness value (DH) from 26 to 30, which is obtained by the followii 
£jjfl formula: 

DH=KxPmax/hmax 2 

wherein DH is dynamic hardness, K is constant, Pmax is maximum load, zjm hmax is 
total maximum variation obtained by adding elastic deformation and $ 
deformation, and wherein said spacers have hardness value of plapnc deformation (HV) 
from 38 to 46, which is obtained by the following formula: 

HV-KxPmax/hr 2 , /~\ 
wherein HV is hardness of plastic defonpatioifc K inconstant, Pmax is maximum load, 
! 2 10 and hr is variation when the tangent in thelna^ifhum variation point of a curb has no 
!ij load in the case of unloading; 

;ff (d) an elastic coefficient from 100 to 500 kg/mm 2 ; 

l= Z a linear expansion coefficient which kn nearly equal to the coefficient 

*L of volume expansion per unit are^of the liquid crystal; 

15 (e) the ratio of one side of tWupper bottom to one side of the lower bottom or the 
ratio of the diameter of the upper bottom to that of the lower bottom from 50 to 
u 90%; and 

(f) a column occupancy ratio from 0.05 to 0.86%, which is expressed as follows: 
Column occupancy ratio=(Lower bottom area of columnxcolumn 
20 / density/pixel area)xl00 

Coliufm density: Total number of columns/total number of pixels. 
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